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BACKGROUND

[0001] The present invention relates to instruments for use in orthopaedic procedures. More

particularly, the present invention relates to targeting guide and screw tightening instruments

for use in orthopaedic procedures.

[0002] Various orthopaedic procedures require drilling holes in bones and turning screws,

bolts, nuts, and adjustment mechanisms. For example, external fracture fixation has been

used for many years to achieve reduction ofbone fractures and maintain the reduction while

healing occurs. In this procedure, pins are placed transcutaneously into the bone on both

sides of the fracture. Placement of the pins is facilitated by a targeting guide. Once the pins

are placed, an external fixation device is attached to the pins and adjusted to reduce the

fracture. The external fixation device may include clamping mechanisms, adjustable ball

joints, axial length adjustors, angle adjusters, and other mechanisms that allow the reduction

parameters to be set.

[0003] In another example, fracture plating has been a widely used method of internal

fracture fixation. In this procedure, a perforated plate is placed on a fractured bone with the

plate spanning the fracture. A targeting guide is used to guide the drilling of holes in the

bone aligned with the holes in the plate. Screws are then driven through the plate and into

the bone to reduce the fracture using a hand held screwdriver.

[0004] In another example, total joint replacement often involves drilling holes and

tightening screws or adjusting instruments. For example, relining the acetabulum may

include placing a metal shell in the acetabulum and securing it with screws placed through

the shell and into holes drilled in the pelvic bone. The holes are typically drilled using a

targeting guide and the screws inserted with a hand held screwdriver.
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[0005] In such procedures, targeting guides and a variety of drivers are typically provided for

locating the required holes, inserting screws, and adjusting mechanisms. The complete

instrument set for a particular orthopaedic device may contain several costly and bulky

instruments that must be cleaned, maintained, and stored in the hospital between surgical

procedures and that occupy space in the crowded operating room environment during each

procedure.
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SUMMARY

[0006] The present invention provides a combination targeting guide and driver instrument

for use in orthopaedic surgical procedures. The instrument includes a handle having first and

second ends. The first end includes a driver for engaging a screw, bolt, adjuster, and/or other

article for imparting torque. The second end includes a targeting guide having at least one

guide hole for guiding a drill bit, pin, or other elongated member to a desired location on a

bone. The instrument is a multifunction device reversible between a targeting guide and a

driver.

[0007] In one aspect of the invention, a combination targeting guide and driver instrument is

provided for use during orthopaedic surgical procedures on a bone to guide elongated

members such as pins and drill bits and for imparting torque to workpieces such as screws

and bolts. The instrument includes a handle having first and second ends. First means are

attached to the first end for engaging a workpiece for imparting torque to the workpiece and

second means are attached to the second end for guiding the elongated member to a desired

location on the bone.

[0008] In another aspect of the invention, a combination targeting guide and driver

instrument is provided for use during orthopaedic surgical procedures on a bone to guide

elongated members such as pins and drill bits and for imparting torque to workpieces such as

screws and bolts. The instrument includes a handle having first and second ends. A driver is

attached to the first end of the handle for engaging a workpiece for imparting torque to the

workpiece. A targeting guide is attached to the second end of the handle, the targeting guide

having at least one guide hole for guiding the elongated member to a desired location on the

bone.
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[0009] In another aspect of the invention, a method is provided for guiding elongated

members such as pins and drill bits and for imparting torque to workpieces such as screws

and bolts during an orthopaedic procedure. The method includes providing a combination

instrument comprising a handle having first and second ends; a driver attached to the first

end of the handle for engaging a workpiece for imparting torque to the workpiece; and a

targeting guide attached to the second end of the handle, the targeting guide having at least

one guide hole for guiding an elongated member a desired location on a bone; gripping the

instrument with the targeting guide facing forward for use; positioning the targeting guide

adjacent a bone; guiding an elongated member to a desired location on a bone with the

targeting guide; reversing the instrument so that the driver faces forward for use; and rotating

a screw with the driver.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Various examples the present invention will be discussed with reference to the

appended drawings. These drawings depict only illustrative examples of the invention and

are not to be considered limiting of its scope.

[001 1] FIG. 1 is a side plan view of an illustrative instrument according to the present

invention showing an optional sizing insert exploded away from the instrument;

[0012] FIG. 2 is a top plan view of the instrument of FIG. 1 shown without the sizing insert

for clarity; and

[0013] FIG. 3 is a perspective view of the instrument of FIG. 1 positioned on a bone as it

would be used to position transcutaneous fixation pins.
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DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0014] The illustrative example of FIGS. 1-3 depicts a combination targeting guide and

driver instrument 10 for use with an external fixation device. However, it will be understood

by those skilled in the art that this application is illustrative only and that the instrument is

usable in other applications and that modifications may be made to the device within the

scope of the invention.

[0015] The instrument 10 includes a handle 12 having first and second ends 14, 16 and a

longitudinal axis 18 extending from the first end 14 to the second end 16. The handle 12 has

a generally circular cross section perpendicular to the axis and an elliptical longitudinal

shape. The shape of the handle 12 permits it to be gripped with equal security and comfort in

both a first end 14 forward position and a second end 16 forward position to facilitate

reversal of the instrument for use of either end. Longitudinal grooves or scallops 17 are

spaced circumferentially around the handle 12 to provide a positive interdigitating grip with a

user's hand. While an exemplary handle 12 configuration has been shown, other

configurations are also within the scope of the invention. For example, the handle 12 may be

flat, polygonal, round, elliptical, and/or other suitable cross section. It may be flat,

polygonal, cylindrical, conical, elliptical, and/or otherwise longitudinally shaped. The handle

12 may be smooth, stippled, knurled, grooved, scalloped and/or otherwise formed for a

desired degree of positive gripping.

[0016] The first end 14 of the handle 12 includes a driver 20 having an engagement end 22

and an attachment portion 24. The engagement end 22 is in the form of a hexagonal rod

extending outwardly from the handle 12 along the handle axis 18. However, other forms for

the engagement end 22 are contemplated. For example, the driver 20 may have a male or
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female engagement end 22 and may be of a flat blade, triangular, square, hexagonal, Phillips,

Torx®, and/or other configuration. The illustrative attachment portion 24 is embedded in the

handle 12 and has the same hexagonal shape as the engagement end 22 to resist rotation

relative to the handlel2. An enlarged end 26 in the form of circular, perpendicular fins

further resists rotation of the driver 20 and resists axial translation of the driver 20 relative to

the handle 12.

[0017] The second end 16 of the handle 12 is connected to a targeting guide 28 for guiding a

drill bit, pin, or other elongated member to a desired location on a bone. The targeting guide

28 is mounted on an extension 30 projecting from the handle 12 such that the targeting guide

28 is spaced from the handle 12. The extension 30 projects along the handle axis 18 for a

first predetermined distance and then bends outwardly away from the axis 18 for a second

predetermined distance such that the targeting guide 28 is offset from the axis 18 in one

plane. In the illustrative example, the extension 30 bends through an angle of approximately

45° in one plane. However, the extension 30 may be straight or it may bend in one or more

planes at any desired angle. The targeting guide 28 is elongated perpendicular to the handle

axis 18 to extend between first and second ends 31, 33 offset on opposite sides of the handle

axis 18. The targeting guide 28 includes at least one guide hole 32 for receiving a drill bit,

pin, or other elongated member and directing it toward the bone. In the embodiment of

FIG. 2, the targeting guide 28 includes two guide holes 32, 34 formed through the first and

second ends 31, 33. The targeting guide 28 preferably includes at least one guide hole

extension tube 36 extending from the targeting guide 28 along the guide hole 32 axis to

provide an elongated bearing surface for supporting the elongated member being guided. In

the embodiment of FIG. 2, the targeting guide includes two hole extension tubes 36, 38
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extending from the targeting guide 28 along the guide hole 32, 34 axes. The end 35 of each

tube 36, 38 is scalloped to fit the contours of an elongated bone to facilitate secure placement

of the tubes 36, 38 on the bone. While an exemplary targeting guide 28 configuration has

been shown, other configurations are also within the scope of the invention. For example,

the targeting guide may include one or a plurality of guide holes and they may be parallel,

perpendicular, and/or transverse to the handle axis 18. The one or more holes may be in-line

with and/or radially offset from the handle axis 18.

[0018] Sizing inserts 40 are provided to change the diameter of the guide holes 32, 34. Each

sizing insert 40 includes a tube 42 having an outer diameter sized to fit within the guide holes

32, 34 and guide hole extension tubes 36, 38 and an inner diameter sized to receive the

elongated member. A threaded portion 44 of the sizing insert 40 threads into a corresponding

threaded portion 46 of the guide holes 32, 34. An enlarged collar 48 at one end of the sizing

insert 40 facilitates gripping and turning the sizing insert 40 to screw it into the guide holes

32, 34.

[0019] The instrument 10 may be made by a variety of methods and of a variety of materials.

For example the instrument 10 may be cast, machined, compression molded, injection

molded, blow molded, stamped, punched and/or otherwise formed. The instrument 10 may

made of metals, polymers, and/or other suitable materials. The instrument 10 may be made

as a single piece or as an assembly. For example, in the illustrative example, the driver 20

and guide hole extensions 36, 38 are made of a metal such as aluminum or stainless steel.

The handle 12 and extension 30 are blow molded from a glass-filled polymer, such as

polyester, around the driver 20 and guide hole extensions 38 such that the driver and guide

hole extensions 36, 38 are embedded in the handle 12 and extension 30. The illustrative
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construction results in an instrument 10 that is light weight, low cost, and space saving due to

the combined function of the targeting guide 28 and driver 20. The instrument may be made

sufficiently inexpensively that it may be provided as a disposable instrument included with

each orthopaedic device with which it is to be used. For example, an external fixation device

may be provided packaged with the disposable combination instrument 10. By making the

instrument disposable, further cost savings may be realized by making the instrument 10 of

materials that are sufficiently durable for a single procedure but that are less expensive than

materials capable of repeated use and resterilization. Cost savings are also realized by

eliminating hospital instrument tray storage, resterilization, and instrument maintenance.

[0020] A variety of methods may be performed with the illustrative instrument 10. FIG. 3

illustrates a fracture 60 of the radius 62 of the human forearm. The instrument 10 is shown

in position to guide fixation pins into the bone on one side of the fracture 60. The instrument

10 would then be used to place fixation pins on the opposite side of the fracture 60. An

external fixator would then be assembled to the pins and the driver 20 would be used to

adjust and tighten the fixator. In another example, the targeting guide 28 is positioned

adjacent a bone with the guide hole extension tubes 36, 38 pressed against the bone. A drill

bit is extended through the guide holes 32, 34 and extension tubes 36, 38 and into the bone to

form bone holes. The targeting guide is then removed from the bone and reversed to drive a

screw with the driver 20. In another example, a sizing insert 40 may be used to reduce the

diameter of the guide holes 32, 34 to guide a reduced size drill bit. The drill bit and sizing

insert 40 may then be removed and pins or screws may be inserted through the guide holes

32, 34 to guide them into the bone holes.
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[0021] It will be understood by those skilled in the art that the foregoing has described

illustrative embodiments of the present invention and that variations may be made to these

embodiments without departing from the spirit and scope of the invention defined by the

appended claims.
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